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SAR Reduction and Antenna Performance Guarantee by Suppression of Surface 
Currents on Portable Telephones 

J. Wang and O. Fujiwara, Faculty of Engineering, Nagoya Institute of Technology 



This paper describes a means for reducing the quan- 
tity of electromagnetic radiation absorbed by a human 
head from a portable telephone without degrading the 
antenna performance. The method is based on the 
suppression of currents flowing on the surface of the 
device close to the head by means of a ferrite sheet 
attachment, for example. This current suppression 
does not significantly affect the antenna's radiation 
efficiency, because the ferrite sheet attachment only 
very slightly affects the currents in the antenna and on 
the other surfaces of the device. In this way, a portable 
telephone with low electromagnetic absorption can be 
realized by controlling the current distribution on. its 
surface. 
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Fig. 1 Models of a head and a portable 
telephone with an attached ferrite sheet. 
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Fig. 2 Current distribution in a monopole 
antenna with an antenna output power of 1 W. 
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Fig. 3 (a) Squared surface-current density on 
the conducting box and (b) local SAR on the 
head surface. Both of them were extracted from 
the x-z cross-section through the center of the 
conducting box. The antenna output power was 
1 W. 
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Fig. 4 Correlation between the relative value of 
the suppressed squared surface-current density 
and the reduced local SAR. 
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Location of ferrite sheet attachment 

Fig. 5 Relationship between the location of the 
ferrite sheet and relative decrease in the one- 
gram and ten-gram averaged spatial peak SARs. 



SARC7>ffi««ti, D, C. A, B ©JUST?, Sgffl5fflflg#*S«afc 
fflK©;*;£S (Fig. 3#BS) KJfctT^t < ttoT^SC 

7x7^f h^-h *c «fc 5ggffiffi!lM#SaBgK©ffllSiJtc: J: £ 
SS^btofrKSft*. Fig. 7x5^f h'v-h^BOfi 




o*X 



90 - X 



— Without ferrite --- With ferrite ( u r=2.8-j 3.3) 



Fig. 6 Antenna radiation patterns normalized to 
the maximum electric field value in each plane. 

Table 1 Normalized radiated and absorbed power 

Without With ferrite sheet 
ferrite sheet attachment 
attachment at location B 

Radiated power 44.7 % 48.0 % 

Power absorbed in head 55.3 % 49.2 % 

Power dissipated in territe 0.0 % 2.8 % 
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Fig. 7 Relationship between the complex 
relative permeability of the ferrite sheet and the 
relative decrease in the one-gram averaged 
spatial peak SAR. 
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